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SECTION A.  General description of project activity 
 
A.1  Title of the project activity:  
 
Bumbuna Hydroelectric Project 
 
A.2. Description of the project activity: 
 
This project will introduce hydropower into the electricity generation mix in Sierra Leone, displace current 
and future thermal generation and avoid sole reliance on imported fossil fuels. In the short-term, it will 
address a serious power deficit in the aftermath of civil war. In the medium to long term, the project will 
provide reliable, affordable electricity supply as a platform for sustainable growth based on the country�s 
main indigenous renewable energy source.  The project will complete a 50 MW dam that was 85% 
complete before a civil war stopped all project work in the late 1990s.  The actual dam is complete, 
although the two 25 MW powerhouses, substations and transmission lines need to be finished.  Currently, 
the water is running through the dam, and once the project is complete, impoundment will begin, which will 
create a reservoir.  This project will measure greenhouse gas emission reductions using all of the 
components of ACM002, and will add a component to monitor the greenhouse gas emissions generated by 
the reservoir. 
 
A.3.  Project participants: 
 
Ministry of Energy and Power, Government of Sierra Leone 
National Power Authority 
Government of Sierra Leone, as represented by the DNA-designate, Denis Lansana (letter of endorsement 
already provided) 
The World Bank 
QualityTonnes 
 
A.4.  Technical description of the project activity: 
 
 A.4.1.  Location of the project activity: 
 
Sierra Leone 
 
  A.4.1.1.  Host Party(ies):  
 
Sierra Leone 
 
  A.4.1.2.  Region/State/Province etc.:  
 
The Bumbuna site (HEP) is located in the north eastern region of Sierra Leone on the Seli River about 200 
km northeast of its capital Freetown. The Bumbuna dam is located 4 km north of the village Bumbuna and 
2.5 km upstream of the Bumbuna Falls 
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  A.4.1.3.  City/Town/Community etc: 
 
Bumbuna 
 
  A.4.1.4.  Detail of physical location, including information allowing the 
unique identification of this project activity (maximum one page): 
 

The Bumbuna damsite is located on the upper reaches of the Seli (Rokel) river 200 km northeast of 
Freetown. The Seli is the third largest of nine major river systems in Sierra Leone. It rises in the 
mountainous in the northeast of the country and flows for about 100 km across the Interior Plateau in a 
south western direction. About 30 km upstream of Bumbuna near the village of Yiben the river flows out of 
the interior plateau through the Sula Mountains in a relatively deep, narrow valley cut into pre-Cambrian 
crystalline basement rock.  After a fall of about 40m over Bumbuna Falls and the adjoining rapids it 
reaches the interior lowlands floodplains. It subsequently flows eastward to a second fall about 30km 
upstream of its estuary to the north of Freetown Peninsula. A regional road from Freetown provides direct 
access to Bumbuna Town and the dam site nearby. 
 

 
 
 
 A.4.2.  Category(ies) of project activity: 
 
Catergory 1: Energy Supply (Hydropower) 
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 A.4.3.  Technology to be employed by the project activity:  
 
The 50 MW Bumbuna Hydroelectric Power Plant consists of an 88 meter high asphalt-faced rockfilled 
dam with a 50 MW powerhouse (2x25 MW) at the foot of the dam. This project will complete the entire 
infrastructure of the dam, including the equipment in the power stations, the transmission lines and the 
substations. 
 
Once completed, the dam will function at its full 50 MW capacity during the wet season and will be used 
for peak production (with thermal-power baseload) during the 3-4 months dry season, equivalent to 18 MW 
continuous capacity. The maximum seasonal drawdown of the reservoir will be about 31 meters, and the 
daily fluctuation of reservoir level is expected to be 0.1 meters during the dry season. The electricity 
generated at Bumbuna will be supplied to a substation in Freetown Peninsula via a 200 km 161 kV single-
circuit transmission line.  
 
Construction of the dam commenced in 1988 and slowed down in the early nineties due to a shortfall in 
financing. Construction stopped in May 1997 due to security problems at the onset of the civil war in 
Sierra Leone. By this time the hydroelectric plant was 85% complete. The 161 single circuit transmission 
line between Bumbuna and Freetown was constructed in the period 1994 - 1996. By the cessation of the 
construction most of the 540 towers had been built and approximately 80 km of the line had been strung. 
By the end of the hostilities, 29 of the towers had been destroyed or badly damaged. The whole of the line 
will have to be restrung with cables. Following the end of the civil war in January 2002, discussions on the 
completion of Bumbuna resumed. Commercial production of hydroelectric power is set to begin by 2008.   
 
 A.4.4.  Brief explanation of how the anthropogenic emissions of anthropogenic greenhouse 
gas (GHGs) by sources are to be reduced by the proposed CDM project activity, including why the 
emission reductions would not occur in the absence of the proposed project activity, taking into 
account national and/or sectoral policies and circumstances:  
 
This project will generate power that is currently being generated by fossil fuels.  All of the electricity 
generated in Sierra Leone is from a thermal plant in Freetown and from off-grid generators used by 
industries, businesses and residents.  All of this power is generated by heavy fuel oil, marine oil or diesel 
fuel.  This project will eliminate the need for most of the off-grid generation capacity (except perhaps as 
backup) and may also possibly displace some of the output from the Kingtom power plant in Freetown.  As 
a result, GHG emissions will be lowered.  Without this project, GHG emissions would continue to increase 
as in the aftermath of civil war, more thermal units would be brought on-line.  In fact, two fossil-fuel plants 
in the middle of the country, which were destroyed by the civil war, would be rebuilt if the Bumbuna dam 
is not completed.  The total number of emission reductions is expected to be about 1,505,000 tonnes over 
the first 7 year crediting period. 
 
  A.4.4.1.  Estimated amount of emission reductions over the chosen 
crediting period:  
 
About 215,000 per year during the first 7-year crediting period. 
 
 A.4.5.  Public funding of the project activity: 
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Please provide information from Parties included in Annex I on sources of public funding for the project 
activity which shall provide an affirmation that such funding does not result in a diversion of official 
development assistance and is separate from and is not counted towards the financial obligations of 
those Parties 
 
This project does include some public funding, specifically from the Italian Government.  The Government 
of Italy (GOI) has been involved in this project since the original studies The GOI indicated that the 
additional funding would be provided for the completion independent of any effort to gain CERs if 
sufficient additional funds were secured to complete the project.  This funding, therefore, is not a diversion 
of ODA resources and is happening separately from any commitments of the Italian government to reach 
its Kyoto target.  A brief history of Italian involvement includes the following: 
 
! In 1972-73, the Sierra Leone Power Company engaged the Italian consulting firm Carloti, in a 

consortium of Canadian and Italian firms to prepare the original Bumbuna Hydropower-
Development Project Study. 

 
! In 1974 the Italian consultant firm Studio Pietrangeli from Rome was engaged by the consortium 

to review their work. Studio Pietrangeli was subsequently engaged by the SLEC and GoSL in 1975 
to update hydrological studies and prepare power market forecasts and economic studies. 

 
! In 1987, the Government looked to obtain partial financing for the BHP from the Government of 

Italy (GOI). A Financial Covenant between GoSL and GOI was agreed in 1988 for a $US 102.2 
million equivalent loan for the main civil works.  The main civil work at site started in 1990 when 
GOI loans became effective.  Work stopped in 1991 due to the increasingly frequent attacks by 
rebels that began sporadically in the southeast had gradually spread throughout the country. 

 
After the civil war, work has started again, with Italian contractors still involved.  Thus, the Italian 
Government, which has already provided considerable resources into this project, has agreed to offer a 
grant to help finance the completion of the project.  All the information necessary to demonstrate the 
original intentions of the Italian government in providing this grant will be given to the DOE upon project 
validation. 
 
The Italian Government is not involved in the purchase of the CERs. 
 
Finally, the World Bank involvement is funded through an IDA loan, which is concessional and can be 
considered ODA.  However, this does not involve a diversion of ODA since IDA contributions come from 
countries all over the world.  These contributions are not for specific projects but for IDA projects in 
general.  Thus, IDA-contributing governments have little control over which projects receive IDA 
concession loans, so there can in practice be no diversion of IDA resources to projects that reduce 
greenhouse gas emissions. 
 
SECTION B.  Application of a baseline methodology  
 
 
B.1. Title and reference of the approved baseline methodology applied to the project activity:  
 



PROJECT DESIGN DOCUMENT FORM (CDM PDD) - Version 02 
 
CDM � Executive Board    page 6 
 
 

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font. 

This methodology will build upon ACM002 �Consolidated methodology for grid-connected electricity 
generation from renewable sources� adding a component for calculating the GHG emissions from the 
creation of a reservoir, as well as a component for cases in which the grid is too small to do a proper 
combined-margin analysis.  The title of the new methodology is Hydropower Projects that Create New 
Reservoirs or Expand Existing Ones. 
 
 B.1.1. Justification of the choice of the methodology and why it is applicable to the project 
activity: 
 
The basic elements of ACM002 are appropriate for this project because of this project a hydropower 
project and meets the other applicability criteria, including: displacing power that would otherwise be 
provided by other generation sources through the operation and expansion of the electric sector; a persistent 
fuel mix not expected to change and not dominated by zero-emitting or low-cost energy resources (the 
dominant fuel is imported diesel and heavy fuel oil); and 

 
This project will propose a new component, which necessitates this submission to include a new baseline 
and monitoring methodology.  This component will measure the emissions from CO2 and CH4 from a 
reservoir created by a dam.  These emissions will be deducted from the estimated emission reductions in 
order to obtain the net emission reductions from the overall project. 
 
 
B.2. Description of how the methodology is applied in the context of the project activity: 
 
The project will displace many off-grid diesel units.  Sierra Leone�s grid is too small for a full combined 
margin approach.  Almost all of the electricity displaced will be from off-grid diesel units, and the project 
developers will use a default emissions factor to determine baseline emissions.  The additional component 
of this project will be to measure the project emissions occurring from reservoir emissions.  These 
emissions are expected to be low relative to other tropical reservoirs because the Seli River basin in the 
area of the dam site is quite steep and narrow.  Normally, wide and shallow tropical reservoirs are the ones 
that emit the most methane and CO2. 
 
This project will propose a method to determine what those reservoir emissions would be.  The current 
research on reservoir emissions has determined that there is no accurate way to predict exact emissions 
levels.  Reservoirs behave differently in different seasons, climates and topographies.  Thus, the only 
accurate way to determine reservoir emissions will be to directly measure them using a variety of well-
tested sampling methods.  One of the methods this project expects to utilize requires taking air and water 
samples on a regular basis to devise an accurate calculation for emissions, typically measured in milligrams 
of gas emitted (CO2 or CH4) per square meter of reservoir surface per day.  This sampling of reservoir 
emissions will be an integral part of the monitoring methodology.  The testing and sampling techniques are 
described in Section D.  
 
The reservoir emissions will be deducted from the calculations of emission reductions (from the 
displacement of fossil fuels for electricity generation) to obtain a figure for net emission reductions. 
 
B.3. Description of how the anthropogenic emissions of GHG by sources are reduced below those 
that would have occurred in the absence of the registered CDM project activity: 
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This project will use the Executive Board�s Additionality Tool to determine that the current situation � the 
extensive use of solely fossil fuels to generate grid and off-grid electricity � will be the baseline scenario.  
The additionality test, with a description of each argument, is outlined below. 
 
Step 0. Preliminary screening of projects started after 1 January 2000 and prior to 31 December 
2005 
 
This test is not applicable as the project will start in 2007 or 2008. 
 
Step 1. Identification of alternatives to the project activity consistent with current laws and 
regulations 
 
The only alternatives to this project are the following (each of these alternatives is in compliance with local 
laws): 
 

1. Undertaking this project without the involvement of CDM or the World Bank.  The reasons why 
this scenario is unlikely are described in Steps 2 and 3. 

 
2. Obtaining results similar to this CDM activity through other means, such as the use of other 

renewable resources.  Sierra Leone has few other renewable energy resources.  Most energy 
assessments consider wind generation as having low to moderate site-specific potential. Wind 
velocities in Sierra Leone (as in many tropical countries) are generally low, averaging about 2-5 
m/s and are largely confined to 3 months of the year.  The country does have some biomass 
potential, mainly from agricultural waste and crop residues (the main sources being rice husk and 
straw, palm fruit fibres and kernel shells).  Forest regeneration is another potential biomass source, 
though forest resources are under stress in many areas.  But no studies have been done to 
determine how to quantify that potential accurately and develop a system for collecting and burning 
the biomass to generate electricity.  And the resources could not reach up to the 50 MW level of 
Bumbuna.  All of the attention to date have focused on the country�s best renewable resource � 
hydropower.  And the Bumbuna project is deemed to be one of the best locations for hydropower 
given its steep and narrow canyon (thus limiting land inundation). 

 
3. Using other cleaner fossil fuels in the existing power plant, such as natural gas:  No natural gas 

resources exist in the country, and there are no plans to build a pipeline to Sierra Leone.  The West 
African Pipeline only goes as far as Ghana, and there is no facility to take in liquefied natural gas.  
Thus, there is virtually no chance any natural gas resources will be available during the crediting 
period. 

 
4. Maintaining the status quo � the use of fossil fuels, specifically fuel oil, to generate both grid-

connected and off-grid electricity.  Based on the facts above and the barriers described below, this 
can be reasonably assumed to be the baseline scenario. 

 
 
Step 2. Investment Analysis.  Step not selected 
 
 
Step 3. Barrier Analysis:  The following barriers apply to this project. 
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! Investment Barriers.  Sierra Leone is one of the poorest countries in the world and has suffered 
through a devastating civil war.  Without a doubt, this project would not be completed in the 
absence of World Bank involvement.  The country, which has no credit rating, is a purely cash 
economy and has virtually no private investment.  The government is unable to attract anything 
near the level of private or foreign investment required to complete such a major project.  The 
World Bank is financing this project through IDA credits and other soft-loan mechanisms, 
demonstrating the inability of the country to attract investment on commercial terms.  NPA has 
very little cash-flow in large part because customers are unwilling to pay for the very poor level of 
service they receive.  Many NPA employees go unpaid for months, so it is certainly not reasonable 
to assume a payment stream that could service private sector debt on such a significant project.  
The CDM component is strongly assisting in the World Bank�s involvement in an otherwise high-
risk environment. 

 
! Institutional Barriers.  The second key barrier is the lack of capacity within the country, 

particularly on all of the legal arrangements necessary, including the power purchase agreement, 
concession agreements, creation of a special purpose company to handle operation of the dam 
facility, etc.  The lack of technical capacity to implement the project also requires international 
contractors and experts.  None of this would be available without the World Bank�s involvement 
due in part to CDM.   

 
! New Technology:  Although hydropower is a well-established technology, there are no facilities 

anywhere in Sierra Leone.    
 
The project developers will provide transparent and documented evidence to the DOE, and offer 
conservative interpretations of this documented evidence.  
 
 
Step 4. Common Practice Analysis 
 
In spite of significant potential, there have been no major hydroelectric projects completed in Sierra Leone, thus 
demonstrating this type of project is certainly not common practice. 
 
 
Step 5. Impact of CDM Registration:  
 
The generation of CER revenues will have a couple of key impacts for this project: 
 
1.  Community Development:  Perhaps the most important component of this project is the Community 
Development Benefit process.  This project is designed in large part to allow local people near the 
Bumbuna facility to share in the benefits of the project.  The government, in cooperation with the 
international community, established the Upper Seli Community Development Initiative 
(SCDI) to provide these community benefits.  SCDI has allowed the project to move forward with approval 
from the government and from the World Bank project managers, however, the funding for the SCDI will 
come initially from the carbon finance revenues.  Without the CER revenues, there is no on-going and 
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sustainable source of revenues for the SCDI, which has been a critical component in allowing the project to 
move through the various stages of approval.1   
 
The broader proposal is the SCDI will be a forerunner of a longer-term benefit sharing mechanism, 
provisionally called the Bumbuna Trust. While the SCDI is focused on the Upper Seli catchment area 
around the dam and reservoir, the Bumbuna Trust would eventually allow all citizens in the wider basin to 
share the benefits of the BHP project.  Essentially, the non-profit, revolving Trust will enable communities 
to share non-power benefits. 
 
The Trust mechanism would allow communities in the basin ranging from small, scattered subsistence 
agriculture settlements to larger rural towns with formative local markets to set their own priorities for 
more immediate use of their monetary share of the benefits deriving from hydroelectric generation. These 
non-power benefits will be delivered through community-driven development mechanisms.  The proponents 
of the SCDI � including government and local officials � listed several rationales for such a benefits-
sharing program.  
 

                                                   
1 A guiding principle of this process has been the World Commission on Dam�s statements that dams are 
important as instruments of development, but apart from the direct provision of water and energy services, they 
should be conceived as part of a strategy to foster and enhance local and regional development.  In addition, World 
Bank�s Dam Planning and Management Acton Plan (DAMAP) states that �there are several ethical reasons for 
redistributing monetary benefits to project-affected populations and host communities�; and �dams can be 
conceived as part of a strategy to foster regional and local development -- �Benefit Sharing from Dam Projects 
Phase 1: Desk Study Draft Final Report, 2002�. 
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Initially the Bumbuna Trust would be financed through the CDM credits, as outlined in April 2005 report, 
�Institutional Arrangements: The Upper Seli Community Development Initiative and proposed Bumbuna 
Trust (p. 18).  A copy of this report will be provided to the DOE.  Without this financing, the Bumbuna 
Trust would have no source of financing, thus hindering the entire Community Benefits program, which is 
so central to the implementation of the Bumbuna project. 
 
An initial menu of sub-projects has been developed during the planning process for the SCDI � through 
discussions with communities, wards, and districts.  This menu includes access roads, water and sanitation 
systems, area schools and health clinics.  Particular attention is also being paid to youth and training 
programs.  Some of the more developed concepts include the following: 
 
! A village-based marketable trade skills program for young women and men: consisting of outreach 

training at five or six strategic villages dispersed throughout the project area, where up to 25 youth 
from nearby villages will participate in a course.  Additional support will provide training and 
sharing of experiences will be held in a village followed by practical, on-the-job experience with 
�mentors� (local trades people carpenters, masons, etc.- who will take on participants as 
apprentices). 

 
! A business and life skills for young men and women: an outreach training program for youth in the 

areas of business and life skills will also be held in the strategic villages in conjunction with the 
trade skills program; 
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! A small grant allocation scheme targeted at community-based youth organizations: where this 
scheme will provide a limited amount of funds to which community-based youth organizations can 
apply, using a simple application form. 

 
 
2.  Reduction of Risk to the World Bank.  The Bank is already operating in a high-risk environment.  
Behind East Timor and Somalia, Sierra Leone is one of the poorest countries in the world.  The key risk for 
this project is the potential for rampant non-payment of electricity bills.  NPA currently offers poor to 
virtually no service, yet consumers receive bills with demand charges.  This has created a culture where 
few people actually pay their electricity bills.  With the introduction of more reliable electricity, this may 
change, but it will take time.  In the likely case there is substantial non-payment, NPA will have trouble 
generating the cash flow needed to service the debt.  Despite the fact that this is a sovereign loan, 
guaranteed by the Government of Sierra Leone, having CER�s generated, which are paid in hard currency, 
will play a major role in reducing the credit risk associated with this project.  It should help reduce any 
shortfall in revenues not coming in due to non-payment of electricity bills. 
 
3.  Payment for Monitoring of Methane Emissions:  In order to get CER revenues, this project will have to 
calculate accurately the CH4 and CO2 emissions from the reservoir.  This will require significant training 
and new technology never before brought into the country.  A portion of the CER revenues will help pay 
for the infrastructure to manage that monitoring (see Section D.4), which could serve as a basis and model 
to determine the GHG impacts of other hydroelectric facilities.  The result would be a major contribution to 
the debate on the role of dams in developing countries. 
 
 
B.4. Description of how the definition of the project boundary related to the baseline methodology 
selected is applied to the project activity: 
 
As with the other zero-emission, grid-connected electricity projects, the spatial extent of the project 
boundary includes the project site and all power plants connected physically to the electricity system that 
the CDM project facility is connected to.  In the case of Sierra Leone, the project boundary shall also 
include off-grid diesel generators (all of which except for small residential units must be licensed by the 
National Power Authority � a project participant).  Most of the power from these generators will be 
displaced by the availability of cheaper hydropower.  Finally, the boundary will include the reservoir itself, 
as the emissions from this portion of the project will be considered project emissions. 
 
B.5. Details of baseline information, including the date of completion of the baseline study and 
the name of person (s)/entity (ies) determining the baseline: 
 
An initial baseline study has been undertaken in February 2005 by Seth Baruch, QualityTonnes. 
 
SECTION C.  Duration of the project activity / Crediting period  
 
C.1 Duration of the project activity: 
 
 C.1.1. Starting date of the project activity:  
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December, 2006 
 
 C.1.2. Expected operational lifetime of the project activity: 
 
40 years 
 
C.2 Choice of the crediting period and related information:  
 
 C.2.1. Renewable crediting period 
 
  C.2.1.1.   Starting date of the first crediting period:  
 
December, 2006 
 
  C.2.1.2.  Length of the first crediting period: 
 
Seven years 
 
 C.2.2. Fixed crediting period:  
 
Option Not Selected 
 
  C.2.2.1.  Starting date: 
 
N/A 
 
  C.2.2.2.  Length:  
 
N/A 
 
SECTION D. Application of a monitoring methodology and plan 
 
D.1. Name and reference of approved monitoring methodology applied to the project activity:  
 
This methodology will use elements of ACM002 � small grid-connected zero-emissions renewable 
electricity generation � but will add a component for monitoring the project emissions, the methane and 
CO2 emissions that are emitted from the creation of a reservoir.  The methodology will also make an 
allowance for determining the carbon emissions factor in cases when the grid is too small to make a proper 
combined-margin analysis.  The new proposed methodology is called �Hydropower Projects that Create 
New Reservoirs or Expand Existing Ones.� 
  
D.2. Justification of the choice of the methodology and why it is applicable to the project activity:  
 
This methodology is justified because in the case of Bumbuna, a small reservoir will be created.  The way 
to determine the emissions from that reservoir will be to use the sampling technique proposed in this 
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methodology.  This reservoir is also likely to emit methane from layers of water that are stratified and 
where the bottom layers are anoxic (lacking oxygen), leading to degradation of biomass through anaerobic 
processes. Where the water is well oxygenated, degradation of biomass generates carbon dioxide, not 
methane.   
 
This project will monitor emissions of methane and CO2 that are emitted from the reservoir in the way 
proposed by this methodology.  The preferred method will be the use of air sampling at representative 
points in the reservoir to measure the increase in concentrations of GHGs that are emitted into chambers.  
Samples of the gases within the chamber will be taken over a short period of time to calculate emissions at 
that point, as measured in milligrams of gas (CH4 or CO2) emitted per square meter per day.  These 
samples will be taken over different sections as the reservoir (since reservoir emissions or �flux� can vary 
at different points of the reservoir � often depending on depth or type of vegetation flooded).  Samples will 
also be taken at many times during the year since flux also varies according to season and weather.  All 
together, this testing and sampling process should obtain an accurate estimate of GHG emissions from a 
reservoir created by the Bumbuna dam.   
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 d
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 c
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 c
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 m
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 b
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r o
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 d
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 d
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 p
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 m
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 p
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 c
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 c
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l p
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 c
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 d
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 c

ol
um

n.
  I

f t
he

 p
ip

ew
or

k 
w

as
 se

t u
p 

in
 th
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 m
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at
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 b
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 re
se

rv
oi

rs
 e

ls
ew

he
re
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se
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st

im
at

e 
pr
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t e
m
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h 
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or
m
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m
, e

m
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f C
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 Th
is 

m
et

ho
do

lo
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 p
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po
se

s t
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pp
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d 
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 c
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 w

he
re

 re
se

rv
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rs
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re
 c
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ed
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r e
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an
de

d.
  S

tu
di

es
 in

di
ca

te
 th

at
 h
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ro

el
ec

tri
c 
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w

er
 re

se
rv

oi
rs

 c
an

 e
m

it 
su
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ta

nt
ia

l a
m

ou
nt

s o
f m

et
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ne
, a

s w
el

l a
s C

O
2.

  M
et

ha
ne

 is
 e

m
itt

ed
 fr

om
 re

se
rv

oi
rs

 th
at

 a
re

 st
ra

tif
ie

d 
an

d 
w

he
re

 th
e 

bo
tto

m
 la

ye
rs

 a
re

 a
no

xi
c 

(la
ck

in
g 

ox
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en
), 

le
ad

in
g 

to
 d

eg
ra

da
tio

n 
of

 b
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m
as

s t
hr
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gh

 a
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er
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ic
 p

ro
ce

ss
es

. W
he

re
 th

e 
w

at
er

 is
 w

el
l o

xy
ge

na
te
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 d

eg
ra

da
tio

n 
of

 b
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m
as

s g
en

er
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 c
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n 
di

ox
id
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t m

et
ha

ne
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xt

en
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el
d 

m
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m
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m
po
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 to

 te
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h 
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 b
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m
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f f
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 d
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 d
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f m
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 C
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 b
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 c
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 c
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 b
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 c
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ra
m
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H
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O
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m
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 p
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er
 p

er
 d
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 d
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 c
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 d
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 b
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s t
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s �
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 m
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 c
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s c
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e 
m

os
t-e

st
ab

lis
he

d 
m

et
ho

ds
, w

hi
ch

 re
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s c
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 c
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 d
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s c
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 c
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 c
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 p
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 c
ol

le
ct

ed
 o

ve
r a

 2
4-

ho
ur

 p
er

io
d 

ca
n 

be
 u

se
d 

to
 

de
te

rm
in

e 
G

H
G

 e
m

iss
io

ns
 p

er
 sq

ua
re

 m
et

er
 p

er
 d

ay
 in

 th
at

 a
re

a 
of

 th
e 

re
se

rv
oi

r.3  
 Th

e 
m

et
ho

d 
de

sc
rib

ed
 b

el
ow

 is
 th

e 
us
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 to
 c
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 sa

m
pl

es
, w

hi
ch

 a
re

 th
en

 e
ith

er
 (a

) a
na

ly
ze

d 
in

 a
 la

bo
ra

to
ry

 o
r (

b)
 a

na
ly

ze
d 

on
 si

te
 

w
ith

 th
e 

us
e 

of
 a

n 
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to
m

at
ed
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st

ru
m

en
t �

 e
ith

er
 a

 N
on

-D
isp

er
siv

e 
In

fr
ar

ed
 (N

D
IR

) o
r a

 F
ou

rie
r T

ra
ns

fo
rm

 In
fr

ar
ed

 (F
TI

R
) i
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m
en

t. 
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re
m
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ay

, e
t a
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r t
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or
ld

 C
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m
is
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 o
n 

D
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o 
ex

pe
rts

, L
ui

z 
Pi

ng
ue
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os
a 

an
d 

M
ar
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ur
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 d

os
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an
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s, 
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e 

A
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er
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 L
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C
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m
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a 
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itu
te
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n 

en
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ne
er

in
g 
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 in
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te
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a 
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m
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f t
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f G
H

G
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m
is
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on
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ra
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n 
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se
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rs
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e 

ge
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ra
l m

et
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gy
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m
e,
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ev
er

, t
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y 
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ed
 a

 se
t o

f 
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nn
el

 b
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e 
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n 
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w
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 c
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ir 
re
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d 
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at
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ir 
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 c
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f w
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er
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up
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d 
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e 
fu

nn
el

.  
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ra
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ed
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y 
pa

ra
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e 

de
ns
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 fl
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de
d 
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r w

as
 fi
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 d
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m
i 
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 g
eo
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f t
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 re
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r. 
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 p
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, w

he
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, d
ur

in
g 

th
is

 p
er

io
d,

 th
e 
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le
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at
in

g 
fr
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e 
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m
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ur
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 c
ol

le
ct

io
n 
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e 
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en
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er

m
et

ic
al

ly
 se

al
ed

 w
hi

le
 st
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nd
er

w
at

er
 a

nd
 c

ol
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ed
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r l

at
er
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ra
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ry
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na
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 c
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ou
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od
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ng
 h
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go
, f
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r f
on
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pr
ov
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e 
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ns
 fo

r t
he

 si
ze

 a
nd

 c
om

po
sit

io
n 

of
 th

e 
flo

at
in

g 
ch

am
be

r, 
as

 w
el

l a
s h

ow
 to

 p
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ir.
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 p
ro

po
se

d 
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e 
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r t

es
tin

g 
is 

as
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w
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 th
e 
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bo

ra
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ry
 a

na
ly
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 o

r t
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 a
ut

om
at

ed
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st
ru

m
en

t, 
th

e 
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be
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d 
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e 

w
at
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ith
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er
.  

A
ir 

is 
ci

rc
ul

at
ed

 th
ro
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ng

 c
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ed
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 ti
m
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in
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r t

he
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to
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 a
na
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, e
ve
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 1

5 
m

in
ut
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t l
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 a
n 

ho
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en
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s f
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 C
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 p
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 m
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 c
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s d
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at
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 c
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 b
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sh
al
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ot
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e 

al
te

re
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 It
 s

ha
ll 

be
 c

om
pl

et
ed

 w
ith

ou
t m

od
ify

in
g/

ad
di

ng
 h

ea
di

ng
s 

or
 lo

go
, f

or
m

at
 o

r f
on

t. 

 Fl
ux

 =
   

slo
pe

 *
 F

1 
* 

F2
 *

 v
ol

um
e 

 
 

su
rf

ac
e 

* 
F3

 
 w

he
re

,  
 slo

pe
 =

 sl
op

e 
fr

om
 g

ra
ph

 o
f c

on
ce

nt
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tio
n 

ve
rs

us
 ti

m
e 

in
 p

pm
/m

in
ut

e 
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 p
pm

/s
ec
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d 

F1
 =

 c
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ve
rs

io
n 

fa
ct

or
 fr

om
 p
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 to
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g 
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  (1
79

8.
45

 fo
r C

O
2 

an
d 
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5.

47
 fo

r C
H

4)
 

F2
 =

 c
on

ve
rs

io
n 

fa
ct

or
 to

 d
ay

 fr
om

 e
ith

er
 m

in
ut

es
 (f

or
 la

bo
ra

to
ry

 a
na

ly
sis

, 1
44

0)
 o

r s
ec

on
ds

 (f
or

 in
st

ru
m

en
t a

na
ly

sis
 8

6,
40

0)
 

V
ol

um
e 

= 
vo

lu
m

e 
of

 a
ir 

tra
pp

ed
 in

 th
e 

ch
am

be
r (

m
3 ) 

Su
rf

ac
e 

= 
su

rf
ac

e 
of

 th
e 

flo
at

in
g 

ch
am

be
r o

ve
r t

he
 w

at
er

 (m
2 )  

F3
 =

 c
on

ve
rs

io
n 

fa
ct

or
 fr

om
 µ

g 
to

 m
g 

(1
00

0)
 

 Fl
ux

 is
 th

en
 m

ea
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re
d 

in
 m

g/
m

2 /d
 fo

r t
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t l
oc

at
io

n 
(m

ill
ig

ra
m

s o
f g

as
 e

m
itt

ed
 p

er
 sq

ua
re

 m
et

er
 o

f r
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vo

ir 
su

rf
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e 
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 p

er
 d

ay
) 

  N
um

be
r 

an
d 

Fr
eq

ue
nc

y 
of

 T
es

ts
:  

In
 e

ac
h 

lo
ca

tio
n 

in
 th

e 
re

se
rv

oi
r, 

th
e 

m
on

ito
r s

ho
ul

d 
co

nd
uc

t a
t l

ea
st

 th
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e 
te

st
s i

n 
or

de
r t

o 
en
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e 

re
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bi
lit

y 
of

 th
e 
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su

lts
.  
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th
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lts
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 d
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er
en

t, 
th

en
 th

e 
m
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ito

r s
ho

ul
d 

co
nd

uc
t e
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ug

h 
te

st
s t
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in
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 c

er
ta

in
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lt 
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t l
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st

 th
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e 
te

st
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in
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%

 o
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h 

ot
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r)
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r b
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C

H
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O
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nt
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 d
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 th
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rv
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 F
lu
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s m

ay
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ng

e 
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om
 ra

in
y 

to
 d

ry
 se
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on

, f
or

 e
xa

m
pl

e.
 

 Fi
na

lly
, t

he
 te

st
s s

ho
ul

d 
be

 d
on

e 
in

 d
iff

er
en

t s
ec

tio
ns

 o
f t

he
 re

se
rv

oi
r i

n 
or

de
r t

o 
ge

t a
 re

pr
es

en
ta

tiv
e 

sa
m

pl
e 

of
 fl

ux
 o

ve
r d

iff
er

en
t p

ar
ts

 o
f t

he
 re

se
rv

oi
r. 

 T
he

 
pr

oj
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t d
ev

el
op

er
 sh

ou
ld

 p
re

se
nt

 to
 th

e 
D

O
E 

up
on

 p
ro

je
ct

 v
al

id
at

io
n 

w
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t t
ho

se
 c

at
eg

or
ie

s o
f r

es
er
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ir 
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ct

io
ns
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ou

ld
 b

e.
  F

or
 e

xa
m

pl
e,

 fl
ux

 w
ill

 v
ar

y 
fr

om
 

sh
al

lo
w

 p
or

tio
ns

 o
f t

he
 re

se
rv

oi
r t

o 
de

ep
er

 p
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nt
s, 
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 w

el
l a

s a
bo

ve
 d

iff
er

en
t t

yp
es

 o
f l

an
d 

th
at

 w
er

e 
or

ig
in

al
ly

 fl
oo

de
d 

(fo
re

st
, g

ra
ss

la
nd

, w
et

la
nd

, e
tc

.).
  A

t 
pr

oj
ec

t v
al

id
at

io
n,

 th
e 

pr
oj

ec
t d

ev
el

op
er

 sh
ou

ld
 p

ro
vi

de
 a

 m
ap

 o
f t

he
 a

nt
ic

ip
at

ed
 re

se
rv

oi
r w

ith
 a

ll 
ca

te
go

rie
s o

f s
ec

tio
ns

 to
 b

e 
te

st
ed

 (e
g:

 d
iff

er
en

t l
an

d 
ar

ea
s 

an
d/

or
 d

iff
er

en
t p

ot
en

tia
l d

ep
th

s)
, a

lo
ng

 w
ith

 a
 ju

st
ifi

ca
tio

n 
of

 w
hy

 th
os

e 
ca

te
go

rie
s w

er
e 

es
ta

bl
ish

ed
.  

A
t a

 m
in

im
um

, c
at

eg
or

ie
s o

f d
iff

er
en

t d
ep

th
s o

f t
he

 
re

se
rv

oi
r a

nd
 d

iff
er

en
t t

yp
es

 o
f l

an
d 

flo
od

ed
 sh

ou
ld

 b
e 

pr
ov

id
ed

.  
Ea

ch
 a

re
a 

or
 d

ep
th

 w
ou

ld
 b

e 
in

 o
ne

 c
at

eg
or

y 
an

d 
th

e 
pr

oj
ec

t d
ev

el
op

er
 w

ou
ld

 h
av

e 
an

 e
st

im
at

e 
of

 th
e 

to
ta

l n
um

be
r o

f s
qu

ar
e 

m
et

er
s o

f r
es

er
vo

ir 
co

ve
r t

ha
t w

ou
ld

 b
e 

in
 e

ac
h 

ca
te

go
ry

.  
Fo

r e
xa

m
pl

e,
 w

et
la

nd
s c

ov
er

 w
ill

 e
qu

al
 a

n 
es

tim
at

ed
 2
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ill

io
n 

sq
ua

re
 

m
et

er
s;

 g
ra

ss
la

nd
, a

n 
es

tim
at

ed
 3

 m
ill

io
n 

sq
ua

re
 m

et
er

s �
 o

r 1
-1

0 
m

et
er

s d
ep

th
 =

 X
 sq

. m
et

er
s, 

11
-2

0 
m

et
er

s d
ep

th
 =

 Y
 sq

. m
et

er
s, 

et
c.

  T
he

se
 e

st
im

at
es

 w
ill

 b
e 

pr
ov

id
ed

 to
 th

e 
D

O
E 

up
on

 p
ro

je
ct

 v
al

id
at

io
n.
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 s
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be
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om
pl

et
ed

 w
ith

ou
t m

od
ify

in
g/

ad
di

ng
 h

ea
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ng
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or
 lo

go
, f

or
m

at
 o
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t. 

Te
st

in
g 

w
ill

 th
er

ef
or

e 
ta

ke
 p

la
ce

 w
ith

in
 e

ac
h 

ca
te

go
ry

 a
cr

os
s t

he
 re

se
rv

oi
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an
d 

th
e 
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ta

l f
lu
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te
rm
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ed

 b
y 

th
e 
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st
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w
ill

 b
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m
ul
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d 
by

 th
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to
ta

l s
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ar
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ith
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 c
at
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y.
  F

or
 e
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m

pl
e,

 if
 th

e 
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x 
in

 th
e 

1-
10

 m
et

er
s d

ep
th

 ra
ng

e 
w

er
e 

23
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m
g/

m
2 /d

 th
at

 w
ou

ld
 b

e 
m

ul
tip

lie
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 th

e 
ar

ea
 o

f r
es

er
vo

ir 
th

at
 

w
er

e 
1-

10
 m

et
er

s d
ee

p.
  E

ac
h 

flu
x 

w
ou

ld
 b

e 
m
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lie
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by
 th

e 
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e 
ar

ea
 to

 d
et

er
m

in
e 

to
ta

l f
lu

x 
fo

r t
he

 re
se

rv
oi

r. 
  

 To
ta

l F
lu

x 
Pe

r T
es
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g 

Pe
rio

d 
(6

 a
ll 

to
ge

th
er

 in
 o
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 y
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r)

:  
Fl

ux
 a

t e
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h 
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in
t *

 n
um

be
r o

f s
qu

ar
e 

m
et

er
s i

n 
th
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 p
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 c
at

eg
or

y 
of
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ep
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 o

r v
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et
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n 
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r 
* 
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m

be
r o

f d
ay
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et

w
ee

n 
th
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 te

st
in

g 
pe

rio
d 

an
d 

th
e 

ne
xt

 p
er

io
d 

(n
o 

m
or

e 
th

an
 6

0 
da

ys
). 

 
 D

eg
as

sin
g:
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an
y 
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se

rv
oi

rs
, d
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g 

im
m

ed
ia

te
ly

 d
ow
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am
 o

f a
 d

am
 c

an
 b

e 
an

ot
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r i
m

po
rta

nt
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ur
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f m
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 e

m
iss

io
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 m
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s c
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 b
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t d
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 d
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 d
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 d
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 d
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 d
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 d
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 d
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 c

on
ve

rte
d 

to
 a

 u
ni

t o
f m

as
s e

m
itt

ed
 p

er
 d
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 d
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 m
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t d
iff

er
en

t d
ep

th
s. 

 T
hi

s p
ro

fil
e 

or
 m

ap
 o

f t
he

 re
se

rv
oi

r s
ho

ul
d 

be
 p
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 b
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at
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at
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t o
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r n
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r c
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r b
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SECTION E.  Estimation of GHG emissions by sources 
 
E.1. Estimate of GHG emissions by sources:  
 
Based on the best estimates of the project site, the project emissions from this project will likely amount to 
17,000 tonnes of CO2 equivalent per year.  The testing to determine levels of GHG emissions from the 
reservoir will be conducted after impoundment and given to the DOE upon verification.  What is described 
below is simply an estimate for the purposes of the PDD. 
 
Estimates of emissions of carbon dioxide and methane from lakes have been made by a number of workers 
over the last decade and their findings have been summarized by Rosa et al (2002) and Tremblay et al 
(2005). Data from the more recent study, which includes observations from tropical reservoirs, suggest 
average emission rates of around 190 mg/m2/day for CO2 and 200 mg/m2/day for CH4. Although there is 
debate in the scientific community regarding the degree to which HEP schemes help to reduce emissions of 
greenhouse gases, these figures can be used to give at least an approximation of the potential contribution 
of the BHP. 
 
The operating range of the Bumbuna reservoir is between 210 and 238 m asl. At the average of these two 
levels the surface area is approximately 11x106 m2. Assuming average emission rates of 190 and 200 
mg/m2/d for carbon dioxide and methane respectively gives daily emission rates for the whole reservoir of 
2.1 and 2.2 tonnes/day. Because of the greater �efficiency� of methane for trapping infra red radiation, the 
2.2 tonnes per day is equivalent, in relation to global warming, to 46.2 tonnes of carbon dioxide. Daily 
carbon dioxide equivalents for the reservoir are therefore approximately 48 tonnes/day (17,000 
tonnes/year).  The precise amount of project emissions will be determined by the tests described in Section 
D.2.3.   
 
The methodology in Section D calls for the project developer to design categories within the reservoir, 
different zones that might emit different amount levels of GHG emissions because different types of lands 
were flooded.  Based on a survey (which will be updated before project validation), the following types of 
lands will be flooded by the anticipated reservoir; the total area is estimated at 2,100 hectares and the 
following land types will be flooded as a percentage of total land. 
 
Forest regrowth: 30% of total land flooded 
Cultivated land: 12% 
Mixed tree savannah: 24% 
Upland savanna grassland: 1% 
Fringing (Riparian) forest: 21%  
River: 12% 
 
In the forest regrowth area (Category 1), the categories can further be broken down into the length of time 
land has been fallow. 
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The current farming system is dominated by shifting agriculture (i.e. slash and burn) involving the clearing 
of vegetation to establish rain-fed or swamp-based farming for one or two years before leaving the land 
fallow, and moving on to clear another area of vegetation (either re-growth/fallow vegetation, mixed forest 
or swamp). Fallow periods range from 3 to 15 years.  In addition, the remaining forest has been extensively 
damaged over the years by exploitation, and now exists in small patches only, adjacent to the river.  Thus, 
a revised survey of these categories will have to be undertaken. 
 
The precise number and categories of tests will be submitted to the DOE, as part of the testing and 
sampling protocol, upon project validation (see Section D.2.3).  However, the testing protocol will include 
sampling over parts of the reservoir that include each of the categories described above, including testing 
over lands inundated that were fallow for different periods of time.  Finally, the testing will include parts of 
the reservoir that is especially shallow, such as near the shoreline, since shallow areas tend to have higher 
GHG emission levels.  With tests taking place in one depth category (1-10 meters deep in sampled 
locations), as well as above each type of vegetation (listed above) that is flooded, the sampling should be 
representative of the entire reservoir and provide a reasonable estimate of GHG emissions.   
 
E.2. Estimated leakage:  
 
NA 
 
E.3. The sum of E.1 and E.2 representing the project activity emissions: 
 
17,000 tons per year 
 
E.4. Estimated anthropogenic emissions by sources of greenhouse gases of the baseline: 
 
It is estimated that Bumbuna will generate on average 290,000 MWH per year. 
 
Although this methodology utilizes the combined margin, as set out in ACM002, an allowance is made in 
cases where the grid is too small or underdeveloped to properly utilize the combined margin.  As stated 
previously, this is the case for Sierra Leone.  There is one small power plant � about 27 MW � in the entire 
country.  The rest of the electricity comes from small diesel generators, used by consumers in both the 
urban and rural areas.  Since it is impractical to measure the efficiency and emissions factor from hundreds 
of generators with less than 1 MW of capacity, the project developers will look the guidance provided by 
the small scale methodologies which identifies the off-grid diesel generation having a carbon emissions 
factor of 0.8 TCO2/MWH.  This factor is conservative since it assumes a high efficiency diesel generator 
which is typically not the case in Sierra Leone.  This assumption is appropriate, because the project will 
likely displace the marginal demand which in the case of Sierra Leone is either met with diesel generators 
or simply goes unmet. 
 
ERy = EGy * Efy; thus, ER = 290,000 * .8 TCO2/MWH = 232,000 tonnes of CO2 reduced 
 
 
E.5.  Difference between E.4 and E.3 representing the emission reductions of the project activity: 
 
232,000 � 17,000 = 215,000 
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E.6.  Table providing values obtained when applying formulae above: 
 
 
Year Tonnage 
1 215,000** 
2 215,000 
3 215,000 
4 215,000 
5 215,000 
6 215,000 
7 215,000 
TOTAL For 1st Crediting Period 1,505,000 
 
(Note: **This is deemed to be conservative because based on current science and experience, it is expected 
that reservoir emissions will decline markedly in the first few years after impoundment.) 
 
SECTION F.  Environmental impacts 
 
F.1. Documentation on the analysis of the environmental impacts, including transboundary 
impacts:  
 
At present, the dam is in place, but the river is in free-flow through the 9 m diameter left bank spillway 
tunnel (and the right bank spillway tunnel during wet season flow).  After impoundment, the 88-m 
Bumbuna dam will create a Y shaped 30-km reservoir with two upstream branches. The width in the main 
river with narrow, steep valleys will vary between 200m and 1.0 km. The two upstream branches that are 7 
km and 11 km long will form in flatter land and rolling hills. The maximum seasonal drawdown would be 
31m, and daily fluctuations would be 0.1 m in the dry season, if the plant is used for peaking.  
 
The energy generated at Bumbuna will be supplied to a substation in Freetown through a 200-km 161 kV 
single-circuit transmission line. To supply provincial centres (in the short-term until conventional 
substations are built), a low cost solution will be employed by energizing the shield wire above the 161 kV 
conductors at 35.5 kV. This arrangement will supply Makeni town from the Bumbuna substation and 
Lunsar town from the Freetown substation with a single-phase service limited to 4 MVA. 
 
A summary table of the environmental impacts, which discuss affects on animal species, water quality and 
tree vegetation � as well as the mitigation measures recommended � are attached in Appendix 5. 
 
 
F.2. If environmental impacts are considered significant by the project participants or the host 
Party, please provide conclusions and all references to support documentation of an environmental 
impact assessment undertaken in accordance with the procedures as required by the host Party: 
 
The original EIA report on the project was published by Electrowatt Engineering Services Ltd and Techsult 
Co. Ltd. in 1996, by which time the project was close to the 85% completion point at which construction 
was stopped due to the civil war. (The World Bank had not been involved in financing the project up to that 
point.) In July 2004, Nippon Koei UK Co. Ltd. (NKUK), in association with BMT-Cordah (Cordah) of the 
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UK and the Environmental Foundation for Africa (EFA) based in Sierra Leone, was appointed to conduct a 
range of additional studies to update the EIA consisting of 18 tasks, including field studies in various 
disciplines.  This report is available both electronically and in hard copy. 
 
Completion of the BHP is being supervised by the Bumbuna Project Implementation Unit (PIU), which has 
an environmental specialist.  In addition, two panels of experts are providing over-sight of the project, the 
Environmental and Social Advisory Panel (ESAP) and the Dam Review Panel (DRP). The two panels will 
meet half-yearly, and at the time of writing had met once in November 2004. The ESAP has specified a 
minimum downstream (environmental) flow of 6 cumecs during the dry season and 100cumecs in the wet 
season. The DRP has specified a number of safety features that are to be included in the Emergency 
Preparedness Plan (EPP). 
 
The BHP is reviewed with respect to the World Bank �safeguard policies�, in particular 
the following Operational Policies (OPs): 
 
� Environmental Assessment (OP 4.01) 
� Management of Cultural Property (OP Note 11.03) 
� Natural Habitat (OP 4.04) 
� Forests (OP 4.36) 
� Dam Safety (OP 4.37) 
� Involuntary Resettlement (OP 4.12) 
� Projects on International Waterways (OP 7.50) 
� Indigenous People (OP 4.20) 
 
The conclusion is that the project and its recent studies (EIA update, two RAPs, etc.) are either in 
compliance with the safeguard policies, or, as in the case of the last two, the policies are not applicable. 
 
In addition to the above review, the BHP is reviewed with respect to international good 
practice in development planning. The issues considered were as follows: 
� Past / Existing Projects 
� Compensation 
� Public Consultation 
� Benefit Sharing 
� Analysis of Alternatives 
� Downstream River Flows 
� Contingency Planning 
� Strategic Environmental Assessment 
� Capacity Building.  
 
In each case, the conclusion is that, while the project may not have adopted appropriate international best 
practice in the past, it is now so doing.  Further details are available in the full EIA. 
 
 
SECTION G.  Stakeholders� comments 
 
G.1. Brief description how comments by local stakeholders have been invited and compiled: 
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The World Bank safeguard policies on Environment Assessment (OP 4.01) and Involuntary Resettlement 
(OP4.12) are applicable. They require that the project affected villages, individual households, as well as 
local NGOs and concerned stakeholders are consulted in a meaningful way. Those people who are 
adversely affected by the project are to receive compensation to restore their standard of living and ensure 
that their livelihood is restored to at least pre-project standards.  

To accommodate these policies a three-step approach was followed in the main safeguard studies (the EIA 
Update study and the two Resettlement Action Plans - RAPs) to involve and consult with stakeholders at 
national, district and village levels.  
 

Three-step processes in stakeholder interactions on safeguard studies in 2004 
Step 1:  Introduction and eliciting concerns 

# Initial presentations were made to stakeholder groups on the purpose and process of each study to 
elicit their concerns on the key issues and the proposed approach for the study.  

# For example, in preparing the EIA Update, a scoping meeting for national stakeholders was held based on 
a Scoping Report and draft Public Consultation Plan. Subsequently, on-site meetings were held with 
communities, traditional leaders and local government authorities to discuss the same agenda.  

# For the RAPs, a strategy for public consultation and information disclosure was prepared followed by a 
series of meetings with local communities at different locations, including presentation and discussion 
sessions with district and local government agencies, the Paramount and Village Chiefs and elders.  

# Issues of concern such as the process steps and specific compensation policies and grievance procedures 
were discussed. Methods for their involvement in the process were agreed. 

Step 2:  Active involvement in the data collection, surveys and evaluation 

# The field teams for each study then met individually with the affected communities and local leaders in 
group meetings, in focus groups, and in interviews with individual households to establish baseline data, 
attitudes and expectations, and areas of concern in carrying forward the analysis.  

# In the case of the RAPs, this involved the delineation of the areas impacted by the project and the 
documentation of affected family�s situation, livelihoods and amenities, etc. impacted by the project. The 
analysis was made in relation to codified and traditional rights and entitlements.  

# For the EIA Update this involved surveys and field data collection consulting with local resources users 
and collecting local knowledge. National level stakeholders in the environment and resource management 
agencies were interviewed and consulted throughout the process.   

Step 3:  Presentation, Stakeholder Review and Feedback 

# The results of the analyses and interaction with stakeholders were then presented for discussion. For this 
meetings were initially held with local government officials and Paramount Chiefs followed by open 
community meetings.  

# Feedback on the outcome of the local meetings was provided to the inter-agency Technical Committee for 
the project and national stakeholders (some of these steps are still in progress and will be part of the 
disclosure of the safeguard report drafts). 

# Depending on the particular study, this led to further negotiation, or steps to present the findings and 
recommendations to decision-makers (national-level or local decision makers depending on the issue), and 
to prepare for subsequent public consultations.  

Communications Plan  

While each safeguard study team interacted directly with target stakeholder groups, a Communications 
Action Plan was developed to provide an overall communications framework for the PIU. This will help the 
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PIU to provide consist information and messages to the different stakeholder groups during the completion 
phase and as the project moves into the commissioning trials and operation stages. The stated objective is 
to set up two-way communication mechanisms to: 

# Ensure proper and timely dissemination of information on the project status and transparency in the 
decision process (including the implementation of agreed provisions); 

# Ensure meaningful participation of all stakeholders in the completion phase decision-making 
processes; and 

# Facilitate public acceptance and endorsement of the Project. 

The Communications Action Plan outlines a series of media and outreach programmes with public dialogue 
forums to raise issues and debate concerns as they arise. There will be on-site information offices in the 
project-affected areas (e.g. both sides of the river in the reservoir area and at convenient locations along the 
200 km transmission route that will be proactive in informing the affected communities with timely 
information and also serve as a centre where people can receive detailed information, support services and 
register and resolve any grievances that arise. These arrangements are set out in the Communications 
Action Plan and the more specific provisions and mechanisms are contained in the RAP documents.  
 
Engagement of Local Authorities and Project Affected Communities 

1. Presently the RAP and EIA Update studies are primary main platforms for interaction with affected 
communities. Those responsible for decision-making at this level include the local government and 
traditional authorities in the affected areas, e.g. Paramount Chiefs of Bumbuna, Fadugu, Kondembaia and 
Makeni, and the Local District Councils of Bombali in Makeni, Koinadugu in Kabala, and Tonkolili in 
Magburaka, as well as the Village Chiefs, community elders and other influential people in the 
communities such as teachers. The mechanisms for interaction have to date followed the 3-step approach 
indicated above. The RAPs and the EIA Update will collectively recommend mechanisms are appropriate 
for the completion phase and for subsequent operation phases of the project.  
Engagement of national stakeholders, other audiences and interested parties 

2. National Stakeholders and the public (as consumers) have a major stake in the successful completion 
of the project and the promised delivery of affordable power services. Print media, radio and television 
programs will be developed to inform the public of the project status and provide a forum for public debate 
(the first Radio Q&A was held on 26 Sept 2004).  

3. Among the other audiences addressed by the Communication Action Plan include: 

- Development Agencies and NGOs:  This includes the development agencies active in Sierra Leone and 
particularly in the region, as well as the local and national NGOs and civil society groups to be 
contacted with information throughout the project implementation period and subsequently in the BHP 
project management and monitoring phases.  

- International Stakeholders: The PIU is currently preparing material for a website that will provide 
international NGOs, other development agencies, civil society and professional associations with access 
to all safeguard studies and project implementation documents, as well as the Dam Review and 
Environment and Social Panel reports as they become available.  

Government stakeholders 

4. The primary mechanisms for government direction and cross-sector coordination are: a special 
Cabinet Sub-Committee; an Inter-Departmental Technical Committee; and, the Bumbuna Project 
Implementation Unit. 
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5.  The Cabinet Sub-Committee established in December 2003 has a mandate to decide national energy 
policy with specific reference to BHP and provide oversight of a Technical Committee to help expedite 
decision-making. Membership consists of:  

 
- The Vice-President of the Nation 
- The Minister of Finance 
- The Minster of Energy and Power 
- The Minister of Works, Housing and Technical Maintenance 
- The Minister of Lands, Country Planning and the Environment 
- The Minister of Local Government and Community Development 

6. The Technical Committee established at the same time as the Cabinet Sub-Committee has eight 
officials, collectively mandated to translate government approved policies into objectives and plans to be 
implemented by the Bumbuna PIU. It reports to the Cabinet Sub-committee on project progress including 
technical and financial matters and the performance of the PIU. Its mandate is to develop and promote 
appropriate mechanisms for all aspects of the project including those that require inter-agency coordination 
such as compensation issues, communications, watershed management, wildlife management and public 
health and safety. Membership includes: 
   

- The Finance Secretary 
- The Development Secretary 
- The General Manager of NPA 
- The Professional Head, The Minister of Works, Housing and Technical Maintenance 
- The Chief Environment Officer, The Minister of Lands, Country Planning and the Environment 
- The Bumbuna Project PIU Head 
- A Representative from Professional Engineers Association and University 

7. The Bumbuna PIU presently has two professional staff coordinating the safeguard and project 
preparation study teams. It acts as the Secretariat for the Technical Committee. The PIU will be staffing up 
in late 2004 with AfDB financial support. It will continue to function as the focal point for communications 
with national, local and international stakeholders and supervise the contracts with the project contractor 
and consultant.  

8. It is generally recognized that how well and how effectively all the stakeholder groups are engaged in 
decision-making processes on completion and subsequent operation of the Bumbuna HEP will set 
precedents for future power projects in Sierra Leone. 
 
 
G.2. Summary of the comments received: 
 
In general, all of the people involved in the stakeholder process have been supportive of the project, both in 
terms of what it can provide for the country as a whole and what can be provided for the people around the 
community.  The communities around the dam site indicated a list of potential development projects, 
outlined in a proposed Trust (described below).  
 
G.3. Report on how due account was taken of any comments received: 
 
Community Benefits Program:  As part of the effort to bring societal benefits to those affected by the 
Bumbuna project, the World Bank will be establishing a Trust, which will be started through a $2 million 
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grant from the Japan Social Development Fund (JSDF).  The purpose of this component is to provide 
communities in the Bumbuna reservoir area with projects approved by the residents themselves (through 
ward development committees).  An initial menu of sub-projects has been developed during the planning 
process for the JSDF grant � through discussions with communities, wards, and districts.  This menu 
includes access roads, water and sanitation systems, area schools and health clinics.   
 
The report on the initial participatory work can be found in the report:  Upper Seli River Community 
Development Initiative for the Bumbuna Hydroelectric Project.  Eight meetings were held, bringing 
together representatives from stakeholder groups in the indirectly affected communities.  Communities were 
split into various stakeholder focus groups (women, men, youth, chiefs, religious leaders, civil society, and 
the handicapped in order to obtain views from all segments of communities.  Questionnaires were used as 
well as participatory techniques to arrive at a list of community priorities.  This list was used to determine 
the two main components of the JSDF grant: community and ward sub-project and youth capacity 
building.5   
 
Over the coming months, the Trust and several district development committees will review for proposed 
projects.  The package of approved applications will then be sent to the district council for final approval, 
in coordination with the district-level staff of the relevant line ministries (for example, a proposal for a 
school will be checked by staff of the Education Ministry, to ensure that the Ministry can provide adequate 
teaching staff and equipment.  A similar process will be undertaken for water projects, health projects, road 
projects, etc.).   

                                                   
5 Training for youth was identified as a high priority in community consultations.  The Social Assessment issued 
for Sierra Leone in April 2004 identified a focus on youth as important for post-conflict Sierra Leone.   Some 
projects will train youth in practical skills for which there is a market demand.  Priority skills mentioned in 
community consultations have included:  roads construction, tailoring, blacksmithing, carpentry, masonry, 
catering, petty trade and soap making.   
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Annex 1 
 

CONTACT INFORMATION ON PARTICIPANTS IN THE PROJECT ACTIVITY 
 
Organization: Bumbuna Project Implementation 

Unit/National Power Authority 
The World Bank 

Street/P.O.Box: Siaka Stevens Street 1818 H Street 
Building: Electricity House  
City: Freetown Washington 
State/Region: -- DC 
Postfix/ZIP: -- 20433 
Country: Sierra Leone USA 
Telephone: 232 22 226324 202-473-2344 
FAX: 232 22 226324 202-522-7432 
E-Mail: imus@sierratel.sl kcapoor@worldbank.org 
URL: NA www.carbonfinance.org  
Represented by:  Mr Nat Vandy Mr Karan Capoor 
Title: Director Carbon Finance Team 
Salutation: Mr Mr 
Last Name: Vandy Capoor 
Middle Name:   
First Name: Nathaniel Karan 
Department: Project Implementation Unit/Bumbuna 

Hydroelectric Project 
Carbon Finance Team 

Mobile: NA NA 
Direct FAX: NA NA 
Direct tel: See Above See above 
Personal E-Mail: imus@sierratel.sl kcapoor@worldbank.org  
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Annex 2 

 
INFORMATION REGARDING PUBLIC FUNDING  

 
 
Please provide information from Parties included in Annex I on sources of public funding for the project 
activity which shall provide an affirmation that such funding does not result in a diversion of official 
development assistance and is separate from and is not counted towards the financial obligations of 
those Parties 
 
This project does include some public funding, specifically from the Italian Government.  The Government 
of Italy (GOI) has been involved in this project since the original studies, indicating that the additional 
funding to be provided for the completion would have happened independently of any effort to gain CERs.  
This funding, therefore, is not a diversion of ODA resources and is happening separately from any 
commitments of the Italian government to reach its Kyoto target.  A brief history of Italian involvement 
includes the following: 
 
! In 1972-73, the Sierra Leone Power Company engaged the Italian consulting firm Carloti, in a 

consortium of Canadian and Italian firms to prepare the original Bumbuna Hydropower-
Development Project Study. 

 
! In 1974 the Italian consultant firm Studio Pietrangeli from Rome was engaged by the consortium 

to review their work. Studio Pietrangeli was subsequently engaged by the SLEC and GoSL in 1975 
to update hydrological studies and prepare power market forecasts and economic studies. 

 
! In 1987, the Government looked to obtain partial financing for the BHP from the Government of 

Italy (GOI). A Financial Covenant between GoSL and GOI was agreed in 1988 for a $US 102.2 
million equivalent loan for the main civil works.  The main civil work at site started in 1990 when 
GOI loans became effective.  Work stopped in 1991 due to the increasingly frequent attacks by 
rebels that began sporadically in the southeast had gradually spread throughout the country. 

 
After the civil war, work has started again, with Italian contractors still involved.  Thus, the Italian 
Government, which has already poured considerable resources into this project, has agreed to provide a 
grant to help finance the completion of the project.  All the information necessary to demonstrate the 
original intentions of the Italian government in providing this grant will be given to the DOE upon project 
validation. 
 
Finally, the World Bank involvement is funded through an IDA loan, which is concessional and can be 
considered ODA.  However, this does not involve a diversion of ODA since IDA contributions come from 
countries all over the world.  These contributions are not for specific projects but for IDA projects in 
general.  Thus, IDA-contributing governments have little control over which projects receive IDA 
concession loans, so there can in practice be no diversion of IDA resources to projects that reduce 
greenhouse gas emissions. 
 
 

Annex 3 
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BASELINE INFORMATION 
 
The formulae to determine the baseline would use the same factors as used in ACM002, including 
calculating the build and operating margins.  However, because Sierra Leone�s grid is so small and in such 
poor condition and because consumers rely so much on off-grid diesel generators, the project developers 
propose using the small-scale default emissions factor of 0.8 tons of CO2/MWH.  If in future years, there 
are enough sizable, grid-connected generating units in Sierra Leone, and if it becomes possible to determine 
the build and operating margins, then the data below will be collected.  Thus, the formulae are identical to 
that presented in ACM002. 
 
Baseline emissions (BEy in tCO2) are the product of the baseline emissions factor (EFy in  
tCO2/MWh) multiplied by the electricity supplied by the project activity to the grid (EGy in MWh), as 
follows:  
  

 
 
Because this is a hydropower project, the baseline scenario utilizes the method as approved in the Approved 
Consolidated Methodology for zero-grid connected renewables.  A baseline emission factor (EFy) is 
calculated as a combined margin (CM), consisting of the combination of operating margin (OM) and build 
margin (BM).  The detailed approach for the combined margin is described in ACM002. 
 
However, an allowance is made in cases where the grid is too small or underdeveloped to properly utilize 
the combined margin.  As stated previously, this is the case for Sierra Leone.  There is one small power 
plant � about 27 MW � in the entire country.  The rest of the electricity comes from small diesel 
generators, used by consumers in both the urban and rural areas.  Since it is impractical to measure the 
efficiency and emissions factor from hundreds of generators with less than 1 MW of capacity, the project 
developers will look the guidance provided by the small scale methodologies which identifies the off-grid 
diesel generation having a carbon emissions factor of 0.8 TCO2/MWH.  This factor is conservative since it 
assumes a high efficiency diesel generator which is typically not the case in Sierra Leone.  This assumption 
is appropriate, because the project will likely displace the marginal demand which in the case of Sierra 
Leone is either met with diesel generators or simply goes unmet. 
 
ERy = EGy * Efy; thus, ER = 290,000 * .8 TCO2/MWH = 232,000 tonnes of CO2 reduced 
                                                             
 
 

Annex 4 
 

MONITORING PLAN 

 
The Bumbuna project will entail several agreements, and the players involved in those agreements will be 
responsible for undertaking the monitoring plan.  The Government will issue a concession agreement to a 
special purpose company (SPC).  That SPC will then have a power purchase agreement to the National 
Power Authority, who will sell the electricity to customers.  The SPC will have overall responsibility of 
day-to-day operations of the hydroelectric facility.  The SPC will have to have the staff to conduct the field 
testing of the reservoir emissions.  This staff person will be trained by experts who have done this testing 
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before (these experts can be brought in by the World Bank).  The SPC will also be required to have the 
necessary equipment (a boat, testing chambers, automated instruments and/or access to a laboratory to 
measure the results).  The SPC will have overall management responsibility in the monitoring of project 
emissions, but the World Bank and the Ministry of Energy and Power will continue to monitor the SPC and 
randomly check on the data collected, to ensure compliance with the proposed monitoring methodology. 
 
The monitoring methodology for the electricity production will follow ACM002.  The monitoring for the 
reservoir emissions will be as follows: 
 
Step 1:  The project developer will provide � either before the reservoir is created, or after (depending on 
when project validation takes place) � a complete profile of the reservoir, including the different types of 
vegetation and other land characteristics that were flooded, along with an estimated measure of area for 
each different type.  The profile will also include square areas of the reservoir at different depths.  This 
profile or map of the reservoir will be provided to the DOE.   
 
Step 2:  The reservoir profile will be used to delineate the different zones that will require testing.  The 
project developer will provide to the DOE a sample testing protocol (number of tests that will be done in 
the different zones of the reservoir) along with a schedule.  Other meteorological data will also be provided 
to determine the rainfall patterns, seasonal variations, etc. to help the DOE evaluate � at the project 
validation stage � that the testing protocol provides a reasonable and statistically-accurate measurement of 
reservoir emissions.  Finally, the testing protocol will include a description of the staffing, equipment and 
other needs (such as a boat) that will be required, as well as the management structure for carrying out the 
monitoring (who will be responsible, how data will be collected and archived, etc.). 
 
Step 3:   After project validation and after the reservoir creation begins, the sampling according to the 
testing protocol will begin.  All data will then be provided to the verifier upon project verification. 

The Monitoring Plan will require the recording of data that will look like the following: 

Year X: Sampling Results 

Locations of 
testing 

Results of 
Test 1  
CO2 
(mg/m2/day) 

Test 1 
CH4 

Test 2 
(+ 60 
days) 
CO2 

Test 2 
(+ 60 
days) 
CH4 

Test 3 
(+ 120 
days) 
CO2 

Test 3 
(+ 120 
days) 
CH4 

�Test 6 

1-10 meters in 
depth 

       

11-20 meters        

21-30 meters        

31-40 meters        

41-50 meters, 
etc. 

       

OR IF 
GEOGRAPHIC 
AREAS ARE 
USED** 
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Forest regrowth 
(1-2 years 
fallow) 

       

Forest regrowth 
(3-5 years 
fallow) 

       

Forest regrowth 
(6-10 yrs 
fallow) 

       

Cultivated land        

Upland 
savanna 
grassland 

       

Fringing 
(Riparian) 
forest 

       

        
Degassing Test 1: CH4 

sample at 
intake  
(mg/m2/day) 

Test 1: CH4 
sample 
downstream 
(mg/m2/day) 

Test 2 Test 2 Test 3 Test 3 �Test 6 

 

Year X: Area of Reservoir for Each Major Category** 
Category Sq. meters  of 

reservoir area  
(Test 1) 

Square Meters  of 
reservoir area  
(Test 2) 

Square Meters  of 
reservoir area  
(Test 3) 

�Test 6 

1-10 meters in depth     

11-20 meters     

21-30 meters     

31-40 meters     

41-50 meters, etc.     
OR IF 
GEOGRAPHIC 
AREAS ARE 
USED** 

    

Forest regrowth (1-2 
years fallow) 

    

Forest regrowth (3-5 
years fallow) 
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Forest regrowth (6-
10 yrs fallow) 

    

Cultivated land     

Upland savanna 
grassland 

    

**NOTE: A project developer may use a combination of categories in which the categories overlap.  In that 
case, the project developer will need to subtract any double-counting.  For example, if a certain percentage 
of �Cultivated land� is �41-50 meters� below the surface, make sure both areas are not added together, 
which would overstate the area of the reservoir.  Subtract out the areas, and use the higher of the results for 
areas that overlap in more than one category.  This will ensure conservative results as reservoir emissions 
will be estimated on the higher side � making sure that emission reduction estimates from the project are on 
the lower and thus more conservative side.
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